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Study and analysis of the basic current
mirror using carbon nanotube
transistors (CNTFET)

summary

The research presents a method to study and analyze the
performance of the primary current mirror consisting of field effect
transistors designed using carbon nanotube technology CNTFET,
using the Verilog A programming language to design an N-channel
CNTFET transistor according to the Stanford University model and
include this model in a new library using the Advanced Design
System 2022 program, and launch from this model in the design of
the basic current mirror. in this research, the effect of each of the
chirality (n, m) of the nanotube, the number of nanotubes, the
reference current, and the feeding voltages was studied on the
parameters of the current mirror in terms of the -current
amplification coefficient, the percent error of the current, the
relationship of the output current with the input, and the continuous
output resistance.

In this research, the performance of the current mirror was
analyzed in terms of AC output resistance and bandwidth, based on
the cadence VMware Workstation 2022 program, after simulating
the volt-ampere characteristics of CNTFET transistors using the
FETToy simulation tool, and simulating the density of state of the
nanotube using the simulation tool. CNTbands 2.2.

Keywords: nanotube, current mirror, CNTFET transistors,
ADS, CADANCE.
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30 MHz 1.566 GQ 0.3v 32 nm aus (13,0)
1 MHz 74 GHz 0.4v 32 nm 4us (13,0)
10 GHz 34.77 MQ 0.3v 10 nm & (13,0)
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SLEN ada | (V) gaaly st Jaf o A Jlaa | Chirality (n, m)
1 0.3-3.8 zigzag (13,0)
1 0.2-3.8 Chiral (10,5)
1[11] 0.2-1.5[11] (19,0) [15]

o2 g ALl Al Aaslia Ll Uk e JS e chirality L8 dulpy cus L
J16] el g 5lie Zag 1 il Jal g legle a3 bl Juadl

) Laa
MQ dalied) z a0 daglia | error aaa d() chirality (n, m)
v
4.1V ¢a 2c3.9 0 | 0241 | (130)zigzag
4.6V 3 xc 4 0 0.2-4.6 (10,5) chiral
1v 22 xe 1.07[12] 0.01 (19,0) [16]

ool alasin of ity SLall 3T e Gl ) aae 0 duhn cas WS
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Modeling and analyzing big medical data
in a cloud computing environment

Eng: Shadi A. Blidi

Abstract
The drastic reduction in the cost of healthcare services, utilization

of resources, maintainability and the adoption of new technologies
are some of the benefits that healthcare centers and hospitals can
get from cloud-based medical information system.

The complex, distributed, and highly interdisciplinary nature
of medical data has underscored the limitations of traditional data
analysis capabilities of data accessing, storage, processing,
analyzing, distributing, and sharing. New and efficient technologies
are becoming necessary to obtain the wealth of information and
knowledge underlying medical Big Data. Big data analytics is a
growth area with the potential to provide useful insight in health
information system. Big Data can unify all patient related data to
get more option to view patient records to analyze and predict early
disease detection. Big data supports and improve clinical practices,
new drug development and health care financing process.

This research proposes and discusses a model of analyzing
medical Big Data in a cloud computing environment, by studying
different Hadoop functionalities in details and perform data
analytics on a health care data set using Hadoop.

Keywords: cloud computing, Medical big data, Hadoop,
MapReduce, Hive.
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.Hadoop _le Zailall SQL culadlainl ey A Jiah Jase
Hive Ll<a o
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Hadoop

JDBC'ODBC

Hive Server -
CAREPNN  Driver B
‘

\1ctasm:e DB

Map Reduce HDFS ]
‘ Name Node
\ Job tracker : Secondary Name Node

Natanods Datanode
&task tracker N N &task tracker

[10] Hive 4l (7) J<
Hive cili<a oy JSEN (e
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Apalanill il ally daxdl) 353 Sy b Loy plail

Sle 2l (CloudeMRY) ds 5y dgdall o) ol dawig [15] 485l & i
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Al gl U Sl ae i ) Ui ALl

e pe Jolsill (EHR) a5 ySlY) dmall cdlad) skl [16] Cnll #53
Aladl Agail) And) e aipdaily vigll olasl a8 dmaall dle )

Gomal) Glejll Gluwie b Aglad) duusal) 3a5 e Gay [17] duball @l
ahazinly o all Apdal) Bl Cilaglae HUail JalSid) igall e iS5 Saa
Llll) Jali) dmall il sheall sl GGl

Al Aleyll clad et e dglaidl Gl 56 6 [18] dyel) Cas
oy Apaddll daiall COlan S Gl aseaill Jualit (@t Gus
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Cloudera QuickStart VM 5.13.x -4-3
:( Cloudera Distribution Hadoop) CDH
25 Cloudera INC (e adia jradl 54 Apache Hadoop ajsi e
Al ey 4858
Big " 1 Cloudera iaic (1 e e Cloudera quickstart VM (sgiay
5 VirtualBox s VMware sy Cloudera (o VM ja4u, "Data
S 13 VM Slea dany oy 64 Canae Jurdis las bl LISy « KVM
s Cloudera Manager 4.6 5 CDH4.3 iy CentOS 6.2 aUa

.Cloudera Search .9 Beta 4 Cloudera Impala 1.0.1

= o x
3 25 4
4% Applications e | 4 #  Fisep29.7052 clowdera

Cloude
Cloudera Live : Welooen... x | &

3 quickstart cloudera’s ¢ |las tE U I ne
Clouders & Hue [liHacoopy @HBasev @limpalav [@iSparkv 4 Soir % Cozie % Clouders Manager % Getting Startesd

cloudera LIVE v

Welcome to Your Cloudera QuickStart VM!

dross.
102.166.10.422

0216819128

_ Get Started

The tusorial beiow Quides you oL SOme BNASE USe CASes, Using he Most popular apen Solrce
10015 inclued wit COH (ncluding Closidera Impta, Cloudera Search, and Hue)

G Firefox automatically sends some data 1o Mo2illa S0 that we Can improve your expertence.

| @ Cloudera Uve  welco., Telil m

Cloudera Jac 44y (8) J<a
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Cloud Hospital Information System

Cloud Services

%gmﬁim@

Hospitals DBs Central DB Results

View & View &
Upload Cloud Interface Upload
Records details

@ Vs

I Access |

Patient <:> Admin <:> Doctor

daaall Loglaiall el Jall 3 (9) JSal
Lol Gada dghal) @il Jul 7 3 Ll
Shally Gladiuall Glily 2eld (e 32 QUL anead &b =8l z3gall 4
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Big Data RDBMS

Storage & Query
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Algorithms e
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Medical Big Data Analysis System

. Big Data Analysis |

I Cloud Interface |

8

Analysis Specialist
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: sl 7 dgadl) AdS
all bl el oUaill z3sail dagiall el (12) Jal JSE) maas
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Patient Analysis Dataset

Mapreduce -."‘Sr‘ ~ny
Hive oS o
- 4 = . - Patient_Profile

Authentigation Sever

Network Interface ]—

Data Analysis Specialist v |
p = [~ Haspital A R Hospital B {___Hospital C
... w
.0. 3 L y a2 B i, 22 0
j. < b > G > =
< < <
R V4 * & &= ) (& = (& = )
Patient Doctor

el dmaall dle )l 7 dga 4 (12) Sl

Coal) zagalll (Gaudaly Jalas
et dabye A0 Y 7 3saill 28 andy

Agsall daglaiall sl Jadl -1

.Hadoop 4@l clbilull acld oy calilnl) Jul s =2

il Gl @l alaasuly dnkll @bl Jlas -3
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LAl Al Al g ae i Al aLadl
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Gilaglaall JS i oy ¥ ) dega Ja3 elpw iliall Ganall Jeas die &
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Field Description of the field and its scope
id Record id
Medical_id Patient's medical identity
First Name First name of the patient
Last Name Last name of the patient
Age Age of the patient
Gender Gender of the patient
City Patient's address (City)
Country Patient's Country

Hospital Name

Name of hospital

Date_of Hospital visit

Date on which patient visited the hospital

Temperature

Temperature of the patient during the hospital visit

Blood group

« B—« B+¢ A—¢ A+ O-Blood group. Scope:O+
AB —(AB+

Blood _ Needed

Whether patient needed blood transfusion (Yes<No)

Disease Patient's disease
Treatment Medicine used by the patient
Died (Yes:No)

Dapal) i Aalall il 32018 (1) Jsaal
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J<a Wsle &y dale lily 52l el (el WDlaiud) Aokl UL sacld
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bl (s ¢paall L) dphall SehaY) gaen eled S o 2 4l Cusy
Ul sacld 3 Liiay cilehaY) sdgd §ypaiie Ads 22 2y chaal) clehadll
& emall i) Gladlall & bl o3a (e saladl lldy calall Akl
oapall Jalsl) ol Caldl e Jseanll oSy 4l gl g il e f clidi.
iy sl g Ol (51 e Ramall Alesl) S Cilida

Fulad) Aaaall Fagliie b bl Juls (13) J<a

Hadoop 5 4adall cilibud) ae)gd ¢ calibad) Sl Al dds yall
Lanall Ll acl (e Apdall bl E s J8 Ay S Alayall oda b
CBUlatll it e hals leipadl dadal) bl dald il aeld ) 4
050 Al Ul J8 Jai a4l ] (el Apagadll Blehe ae clgle
ceveosiadl Al el Jie Jidaill illee 8 i o (S Al cdpadil)
S Al bl el e dadied)l bl sael magy JE Jsaal)
Llaill Caling oY dedall @bl dee A8 ) s 2w Al (Hadoop)
tlede
Patient Analysis Dataset:
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Field Description of the field and its scope
id Record id
Age Age of the patient
Gender Gender of the patient
City Patient's address (City)
Country Patient's Country
Date_of Hospital_visit Date on which patient visited the
hospital
Temperature Temperature of the patient during the
hospital visit
Blood group Blood group. Scope:O+¢ O—¢ A+¢ A—¢
B+« B-« AB+: AB —
Blood_ Needed Whether patient needed blood
transfusion
Disease Patient's disease
Treatment Medicine used by the patient
Died (Yes:No)

Jilailly Lalall el cilily 5226 (2) Jsasd)
by sacld e e dadal) dglall cbilyd) Jilasy Gl Al cluhall e
Jede cladl) gakt 5 deduall bl dee A ) (gon JSG eheat 2338l
cOaliially aiusall Jaall siala il aladiil Sy cV (an A
leie Lijial sals b by 32l e Lol Jpmnll & = i) 2350l s 3
oars e hal ae dalailly Lalal) bl aclE D5 ) 5aeeY) (e 32254 A sena
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)@ e o Al bl sacl jead dal e clghall e 22e plal &
.Hadoop & Hive ) & Je Jazll J& (RDBMS 4@3lall cubill)

IS clsladll o3

el Juaad a3 ¢(SYr_health) daall cllandl Al @bl sacl ¢ L) da
lemisi s - oaam s (20000) Jon o Al s g o Al il
ald sag dg SN daall Bl e iYL pald Je¥) Jeaal) Loplpas Y
.(medical_info) daall S)hally (a sl

any i Apadd Gloglee auay ¥ 4 Cua (Jilailly Gals ged G Jeaadl W
dle S dghll clld) st Jhe B s G cdlad)

) bl Joi 8 axe Jaladll S 3 g8 Jsaall 1 . (medical_analysis)
cenfilly Jalatl) lblee apen @l S Eus .Hadoop

3] cloudera@quickstart:~

File Edit View Search Terminal Help
mysql> use syr health;

Database changed

MySqL> Snow taples:

Empty set (0.00 sec)

mysql> show tables;
Empty set (0.00 sec)

ysql> source /home/c1oudera/l)esktop/syr"health4sql;I
SA AL -l o e

Query OK, © rows affected (0.00 sec)
Query OK, © rows affected (0.00 sec)

Query OK, © rows affected (.80 sec)

Query OK, © rows affected (0.00 sec)

Gl ALY UL sacE LY bl Juess (14) JSa
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cloudera@quickstart:

File Edit View Search Terminal Help

mysql> use syr_health

Reading table information for completion of table and column names
You can turn off this feature to get a quicker startup with -A

Database changed

mysql> show tables;

v vrrrrrrrrrrrrrvrrr k2
| Tables_in syr health |

| medical analysis |
| medical info |

2 rows in set (0.00 sec)

mysql> desc medical analysis;

R SRR RS Fe-ee-- Fe-oe- Foveemeeo Fo-emooe +
| Field | Type | Null | Key | Default | Extra |
e Femmmm e Fo-mm- Fo---- Fommmmmme Fommmmen +|
| id | int(11) | NO | | NULL | |
| gender | varchar(25) | NO | | NULL | |
| age | int(11) | NO | | NULL | |
| city | varchar(200) | NO | | NULL | |
| country | varchar(100) | NO | | NULL | |
| hospital name | varchar(200) | NO | | NULL | |
| date visit | date | NO | | NULL | |
| temperature | float | NO | | NULL | |
| blood group | varchar(1e) | NO | | NULL | |
| blood needed | varchar(10) | NO | | NULL | |
| disease | varchar(200) | NO | | NULL | |
| treatment | varchar(500) | NO | | NULL | |
| died | varchar(20) | YES | | NULL | |

el ) Akl Sl Jpon & (15) J<a)

E clouder: ckstart:~

File Edit View Search Terminal Help
______________________ +

e R +

1 row in set (.00 sec)

mysql> select * from medical info where medical id='11-1111111'; ]

-+

-- +
| id | Medical id | first name | last _name | gender | age | city | country
| hospital name | date visit | temperature | blood group | blood needed | disea
se | treatment |

e 2

Srin g

20001 | 11-1111111 | Shadl T BLid1 [ Tate
| Tishreen | 2018-08-19 | 37.4 | 0+ |
is | Adrenalinum, Adrenocorticotrophin

| Syria
| Neuri

wl
&
z
Fa
o
5
A
&
5

adl T3 atakia | oyria
| Al-Assad | 2019-85-23 | 38 | 0+ | Yes | Cereb
ral | SERTRALINE HYDROCHLORIDE |

| 26003 | 11-1111111 | Shadi | Blidi | Male | 36 | Latakia | Syria

| Tishreen | 2018-67-31 | 37.7 | 0+ | No | Neuri
tis | Kodium, Phytocalla decandra |

| 20004 | 11-1111111 | Shadi | Blidi | Male | 36 | Latakia | Syria

| Al-Mouwasat | 2018-03-22 | 37.2 | 0+ | No | ostei

tis | Tetracoccosporium paxianum |

_[@ doudera@quickstart:~ | ® Computer |/ home & cloudera ]
Akl Ll e Sy (16) Jsa
S el lglat sae @lilia (pdall el iy sl Juens 2y V]

.Hadoop
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@slall 3l e e il (5330 (sl Jsn) Jee Sl e e Hive
Hive clly e 8 das Ji 0 Jol&IL Jglaadl 238 3)l0) SHiwg .Hadoop
Juser/hive/warehouse ) : Jall cal i) Jiall A Jglaadl ases ()a3 &
(

e Al el Ly« Hive s dpdall edlad) bl Jean o L) i
teh LS L TaY Lggle cOUlatl el Leiiasy 4Edlall culilyl) 520 s

:Hive  dphll clilyl ac 6 o L)

cloudera@quickstart:~

File Edit View Search Terminal Help
[cloudera@quickstart ~]$ sudo hive

[>]

Logging initialized using configuration in file:/etc/hive/conf.dist/hive-log4j.p
roperties

WARNING: Hive CLI is deprecated and migration to Beeline is recommended.

hive> show databases;

0K

default

3 ed: 1 row(s)
hive> create schema syr health;

onds

0K
default (
o T Ar Catrhad. 2 eauled

Hive b dulall il sacld oLty (17) <

o ol Ol Jpon e ABlsie 3l Hive L3 il el Jpan o L)
LAE il sac

cloudera@quickstart:~

File Edit View Search Terminal Help
hive> use szr health;l ~

[Time taken: ©.106 seconds
hive> show tables;

0K

Time taken. 0 331 cecond
hive> create external table if not exists medical analysis(id int,gender varchar(25),age
lint,city varchar(200),country varchar(100),hospital_name varchar(200),date visit date,ten
perature float,blood group varchar(10),blood needed varchar(10),disease varchar(200),tre
jtment _varchar(500),died varchar(20));

Time taken: ©.481 seconds
hive> show tables;

0K

medical analysis

Pw_mwn&mm row(s)
ive> desc medical_analysis;

0K

fid int

lgender varchar(25)
e i

ity varchar(200)
fcountry varchar(100)
fhospital name varchar(2600)
[date visit date
jtemperature float

blood group varchar(10)
blood needed varchar(10)
[disease varchar(200)
ftreatment varchar(5600)
died varchar(20)

T 13 row(s) [~

Hive & iulll cdlaudl Jsas oLt (18) Jal
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)

sqoop import \

——connect jdbc:mysql://quickstart:3306/syr_health \

——username=root \

——password=cloudera \

-—m 1\

——table medical_analysis \

——hive—import \

——hive—table syr_health.medical_analysis \

——target—dir /syr_health_import \

——direct

& medical_analysis Jsaall (e dpdall Bl Jin da) loall oda o 5@ Cua
.Hive & medical_analysis Jsxll ) MySql

cloudera@quickstart:~

File Edit View Search Terminal Help
cloudera@quickstart ~]$ sqoop import \ |

--connect jdbc:mysql://quickstart:3306/syr health \
--username=root \
--password=cloudera \

ml

--table medical analysis \

--hive-import \

--hive-table syr health.medical analysis \

b --target-dir syr health import \
aadirect

A2 a4

Warnlng /usr/llb/sqoop/ /accumulo does not ex1st' Accumulo 1mpurts will fail.

line is insecure. Consider u51ng -P 1nstead
19/66/27 11:38:13 INFO tool.BaseSqoopTool: Using Hive-specific delimiters for ou
tput. You can override

19/06/27 11:38:13 INFO tool.BaseSqoopTool: delimiters with --fields-terminated-b
etc. e

19/06/27 11:38:14 INFO manager.MySQLManager: Preparing to use a MySQL streaming

resultset.

19/06/27 11:38:14 INFO tool.CodeGenTool: Beginning code generation

19/06/27 11:38:17 INFO manager.SqlManager: Executing SQL statement: SELECT t.* F
ROM “medical analysis® AS t LIMIT 1

|

Hive J MySal (e cllall alyin) 4 )54 (19) ds...J\
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cloudera@quickstart:~

File Edit View Search Terminal Help

Virtual memory (bytes) snapshot=1562673152 &
Total committed heap usage (bytes)=190316544
File Input Format Counters
Bytes Read=0
File Output Format Counters
Bytes Written=2091459
19/06/27 11:44:21 INFO mapreduce.ImportJobBase: Transferred 1.9946 MB in 276.988
Sseconds (7.3737 KB/sec)

19/06/27 1

21 INFO mapreduce.Im ortJobBase Retrieved 200€4 records
q CT t.* F|
AS t LIMIT 1
19/06/27 11: 44 22 WARN hive.TableDefwWriter: Column date visit had to be cast to
Hive
19/06/27 11:44:22 INFO hive.HiveImport: Loading uploaded data into Hive ||

Logging initialized using configuration in jar:file:/usr/lib/hive/1ib/hive-commo

n-1.1.0-cdh5.13.0.jar!/hive-log4j.properties

0K

Time taken: 16.549 seconds

Loading data to table syr health.medical analysis

able syr health.medical analysis stats: [numFiles=1, totalSize=2091459]
= =

Time taken: 21.522 seconds
[cloudera@quickstart ~1$ [

Glilad) syl 4 Sqoop wililke (20) JLal

bl I el Jpamg LR 5 L) Blee (a £ LN ans

cloudera@quickstart:~

Female 41 Damascus Syria  Al-Mouwasat 2019-62-61 38.4 AB- Myocardial infarction
BCORBIC ACID, CHOLECALCIFEROL, DL-.ALPHA.-TOCOPHEROL ACETATE, THIAMINE HYDROCHLORIDE, RIBOFMVIN NIAUNAMXDE PYRIDOXINE HYDI
DCHLORIDE, FOLIC ACID.CYANOCOBALAMIN, CALCIUM CARBONATE FERROUS FUMARAT No

Al-Hasakal Al-Assad 2018-12-17 37.1 B+ Yes Neur1tis Minoxi)

Syria
3 Female 77 Daraa Syria Al-Assad 2018-01-16 38.4 AB+ Yes Leukemia OCTINOXATE, TI

4 Male 31 Ragga Syria Al-Mouwasat 2018-04-27 37.5 A+ No Cancer Isoniazid No
5 Male 53 Deir ezzor Syria  Al-Assad 2019-06-19 39.0 A+ No Osteitis N

Time taken: ©.36 seconds, Fetched: 5 row(s)

Hive L& il ce D) laal (21) Jsall

Gllee ¢hay sala Hadoop 8 dphll cdlad) @lily sacld caual Ul
Jabial Jidasl)

dadal) Agdal) cilbibd) Jalas A5 Ada yal)

G Aadial) @lbl pas e ) Akl cUld) J dallee s o e
bl ledsly bl o3 s Alaye Sl Hadoop

Gllaal Jlae 8w @bl Jiay dilaal daly @lsdl alasin) apw L L
Gaatidl el
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g Agaly pe b (JaeY) 10 sy bl Jial 4,4 5100 aTableau
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. ImpalacHive:« Hadoop. 44 Tableau Juas (Sa
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.(Tableau) 315y

City

W Al-Hasakah

Blood Group / Disease / City W Aleppo
A< | |l As-Suwayda

Syria Health

Cancer Cerebral infarction Hepatitis Damascus

0 M Derea

I Deir ezzor

B Hama
Homs

M 1dib

M Latakia

M Quneitra

W Raqqa

W Tartus

Number of Records

Fygaal) Byal) Cann Alidlaa JS 8 el 35 (24) JSal

Blood Group
LES
Disease / Gender / City W A+
ancer|C Cerebral infarction Hepatitis | [l As-
h’a\e M Female W as+

M

Hama |
Cerebral infarction ::
Male -
of Records: 10

-

Syria Health

S
Ho

ords

Number of Rec

Lsadl) 8pally uial) Cona Adadlan JS 8 (el 353 (25) Jal
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Syria Health
M No
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140
120

Number of Records

13I
80
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2018
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2018
2019
2018
2019
2018
2019
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2019
2018
2019
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.No
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2018
Daraa Deir ezzor Hama Homs |dliy
150
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g
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idlae JS 8 Gl g5 cawt Al -

Disease
M Cancer
" | | cerebral

M Cerebral infarction

Syria Health

0o

M Hepatitis
@ - B Leukemia
S S g » Myocardial infarctic
g" ] i £ ( : ! M Neuritis
O ; Ophthalmitis
. | I Osteitis
Retinopathy

Syria

Homs

Syria

Neuritis
ds: 154

Irad

fap contributors =~

Adsilae JS 8 Gl £ cas daya (28) J<all

teluagi clalitiu)y cli\ia —5
(Hadoop & Hive) s RDBMS (y dpdall culilll Jpesd ool i

Data Load Time

20
15 —
(7]
]
g . =RDBMS
=
5 = ®mHadoop
0 .

.0 \ Y ¢ 1

data size in GB

Hadoop s RDBMS (yu culilall Jreati g 43)lia (29) J<il
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group by query

= RDBMS

Minutes

m Hadoop

data size in GB

Hadoop 5 RDBMS . group by Slxiul 30 455lis (30) Jsil)

like query
8
w 6 i
3
=] 4 L
£ m RDBMS
S > = | | | L |
® Hadoop

data size in GB

Hadoop s RDBMS (;x Like 2Dlxiul baw 45)laa (31) Jsal
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Single lap joints composite materials-
aluminum alloy in aircraft structure:
Experimental study and numerical simulation

Ali Yahia Salamah, Rafee Jabra, Ayham Alshebl

Abstract:

The present work examines the study of failure stress of hybrid
single-lap composite materials - aluminum alloy joints used in the
manufacture of aircraft airframes, and the effects of the fibers
orientation angle of the composite material in the joint, the type of
woven fibers used, the thickness of the aluminum alloy plate, and
the diameter of the joint hole on the onset failure stress, and the
maximum stress for the joint. This work included also conducting
numerical simulation of these joints in order to determine the
failure onset stress, and the maximum stress using the Ansys
Workbench software, and the comparison of the numerical
simulation results with experimental mechanical tests to investigate
the possibility of relying on numerical simulation in determining
the strength of the joints without the need to repeat the
experimental mechanical tests.

The results showed that the stresses in the perimeter of the hole are
proportional to the increase in the thickness of the aluminum alloy
plate, and decrease with the increase in the diameter of the hole,
and that the type of fiber used affects these stresses in a different
way. It was also found that the layers with + 45° fiber orientation
angle with respect to the joints axis bear greater stresses, and are
more ductile than the same joints with 0,90° fiber orientation angle.
The results of the numerical simulation showed that there are
differences in the values of the stresses generated in the perimeter
of the hole as a result of canceling the simplification hypotheses in
the stress calculation law, and also showed greater sensitivity in
detecting local failures than that observed on the changes in the
load-elongation curve.

Keywords: composite materials, glass fibers, carbon fibers, epoxy
resin, single lap joints, Ansys numerical simulation.
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Study and Development Power
Allocation in uplink NOMA system

Abstract:
Power Domain Non-Orthogonal Multiple Access PD NOMA is
considered one of the promising technologies to improve spectral
efficiency and save power consumption in cellular systems, but it
faces the problem of the effect of error propagation resulting from
the use of the imperfect Successive Interference Cancellation SIC
receiver. The effect of imperfect SIC was shown by comparing the
data rate performance in the uplink to the perfect SIC.
In order to reduce power consumption in the power domain non-
orthogonal multi access power in uplink transmission, three
algorithms were used to allocate power according to the presence or
absence of constraints on the maximum available transmission
power of the devices.
The simulation results showed that the performance of non-
orthogonal multiple access outperforms in terms of the power
consumption and outage probability in the uplink transmission, and
that the three algorithms for power allocation contribute to reducing
the effect of error propagation for the imperfect SIC receiver in
terms of power consumption.

Keywords: orthogonal multiple access, non-orthogonal multiple
access, power domain non-orthogonal multiple access, code domain
non-orthogonal multiple access, successive interference
cancellation, minimum mean square error, outage probability.
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Abstract

The research has done numerical study for thermal boundary
layer of the subsonic flow of the hot air which flows in the
convergent pipes near the pipe walls which effects on the air speed,
where it was used (CFD) technique and (ANSYS Fluent 2021R1),
for creating simulation model which is used in the construction for
working wind turbines, and it has studied the effect of the
inclination angle of convergent pipe on the thermal boundary layer
at different thermal boundary conditions: uniform wall temperature,
and uniform heat flux, to choose the optimal design of the
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convergent pipe which is achieved at it maximum speed at the outlet
section.

The results indicate that the thickness of thermal boundary
layer at uniform heat flux and uniform wall temperature reaches to
maximum value near the inlet of the convergent pipe, then decreases
gradually up to the outlet section, and the thickness of boundary
layer at uniform heat flux higher than the thickness of boundary
layer at uniform wall temperature such (3.3%, 2.62%, 3.35%,
1.62%) at values of inclination angle (76,80,84,88) degree
respectively, and it is also observed when the inclination angle
increases the thickness of thermal boundary layer increases such
(8.67%) in the case of uniform heat flux, and the amount of increase
such (10.44%) in the case of uniform wall temperature.

Key Words: Thermal Boundary Layer, Convergent Pipes, CFD,
Inclination Angle, Thermal Boundary Conditions.
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